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. 1982 , symplectic special Lagrangian
. special Lagrangian geometry
Calabi-Yau , special Lagrangian
, .
$\mathbb{C}^{n}$ special Lagrangian
, Harvey-Lawson $\mathrm{R}^{n}$ austere
normal special Lagrangian cone ,
. , , Hamiltonian stationary
.
compact austere
, , special Lagrangian cone
[M]. , ,
special Lagrangian cone .
Bryant 3 austere [1]
, cone twisted cone special
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Lagrangian . , Bernstein
, Jost-Xin [JX] .
1Calibrated geometry
. $X$ $p$ $\varphi$ , $X$
$p$ $\xi$
(1) $\varphi_{\xi}\leq \mathrm{v}\mathrm{o}1_{\xi}$
, $(X, \varphi)$ calibrated manifold .
. calibrated manifold $(X, \varphi)$ $M$
(2) $\varphi|_{M}=$ $M$
, $M$ $\varphi$ manifold .
Lemma 1.1 $M$ : $\varphi$ manifold
.
( )
. $(X,\omega).\cdot \mathrm{K}$ $\mathrm{l}\mathrm{e}\mathrm{r}$ , ($X$,\mbox{\boldmath $\omega$} c bration , $p$
$M$ $\varphi$ manifold.
2Special Lagrangian submanifolds
$\mathrm{R}^{n}\oplus \mathrm{R}^{n}\cong.\mathbb{C}^{n}$ $J$ , $\omega.=\subset-12\sum dz_{j}\wedge d\overline{z}_{j}$
. $(\mathbb{C}^{n}, \omega)$ symplectic .
. $\mathbb{C}^{n}$ Lagrangian $M$ ,




$n$ $\zeta\subset \mathbb{C}^{n}$ special Lagrangian , La-
grangian , $\zeta_{0}=\mathrm{R}^{n}=\{(x, 0)\}\subset \mathrm{R}^{n}\oplus \mathrm{R}^{n}$ , $SU(n)$
$A$ $\zeta=A\zeta_{0}$ .
Theorem 2.1 [3] $\alpha=\Re dz=\Re dz_{1}\wedge\cdots\wedge dz_{n}$ comass one,
$\alpha(\zeta)\leq|\zeta|$ , $\zeta$ special Lagrangian ( .
comass one $n$ special Lagrangian cari-
bration . $\alpha=\Re dz$ $\mathbb{C}^{n}$ special Lagrangian caribration
.
Theorem 2.2 [3] $\mathbb{C}^{n}$ $n$ $M$ special
Lagrangian\Leftrightarrow $T_{p}M$ special Lagrangian
$M$





(1) Special Lagrangian calibration Calabi-Yau
. , $X$ canonical bundle K\"ahler
, $\Omega$ nowhere-vanishing $n$ .
, $|\Omega|=1$ . , $\alpha_{\theta}=\Re(e^{i\theta}\Omega)$ , comass
one, special Lagrangian calibration $S^{1}$ . $\mathbb{C}P^{n}$
$n+1$ Calabi-Yau , $\mathbb{C}P^{4}$ 5 $T^{3}$
fibration , fibration .
3
$T^{3}$ , special Lagrangian tori
[2].
$\mathbb{C}^{n}$ .
(2) $\mathbb{C}^{n}$ Lagrangian , potential $F$ :
$Uarrow \mathrm{R}$ , $F$ $\Gamma_{F}=\{(x, \nabla F(x))\}\subset$
$\mathrm{R}^{n}\oplus \mathrm{R}^{n}$ . $U$ $\mathrm{R}^{n}$ .
$M$ special Lagrangian 9
$(*)$ $\sum_{k=0}^{[(n-1)/2]}(-1)^{k}\sigma_{2k+1}(\mathrm{H}\mathrm{e}\mathrm{s}\mathrm{s}\mathrm{F})=0$ .
, $\mathrm{H}\mathrm{e}\mathrm{s}\mathrm{s}F$ .
(3) $(’)$ $C^{2}$ , $\Gamma_{F}$ , $C^{\omega}$ (Morrey).
(4) $(’)$ , Dirichlet $C^{2}$
. $F\equiv 0$ .
3Austere special Lagrangian
cone




. $S^{n-1}$ $M$ austere
CM $\mathrm{R}^{n}$ austere .
Theorem 3.1 [3] $M$ $X$ , $M$ conor-
$mal$





$NM=\{(x, \nu(x))\in \mathrm{R}^{n}\oplus \mathrm{R}^{n}|x\in M, \nu(x)\in N_{x}M\}$
$\mathbb{C}^{n}=\mathrm{R}^{n}\oplus \mathrm{R}^{n}$ Lagrangian , $special\Leftrightarrow M$
austere.
(2) $M$ $S^{n-1}$ austere
$CNM=\{(tx, s\nu(x))\in \mathrm{R}^{n}\oplus \mathrm{R}^{n}|x\in M, \nu(x)\in N_{x}M, t, s\in \mathrm{R}\}$
$\mathbb{C}^{n}$
$n$ special Lagrangian cone.
4Bryant 3 austere
, austere special Lagrangian geometry ,
. Bryant $\mathrm{R}^{n}$ austere .
$f$ : $M^{p}arrow \mathrm{R}^{p+r}$ $x\in M$ , $\nu$ 2
2 , $T_{x}M$ 2
. 2 , $A_{x}\subset S^{2}(T_{x}M)$
.
. $V$ 2 $S_{2}(V^{*})$
$Q$ austere $\Leftrightarrow Q$ $=0$ .
$n=3$ , austere $Q$ 4 .
$\mathrm{R}^{3}$






$4$ . $A_{2}’=(x_{1}x_{2}, x_{1}x_{3})$
3 austere $M$ 2 , 4
. $M$ , $M$
2 , $M$ 2
. , 3 Austere
$M$ 4 .
1. $M$ ( )
2,3. Gauss Twisted cone
4. $\mathrm{R}^{5}$ generalized helicoid $f$ : $Uarrow \mathrm{R}^{5}$ , $U\in \mathrm{R}^{3}$
$f(x)=(\lambda_{0}x_{0}, x_{1}\cos(\lambda_{1}x_{0}),$ $x_{1}\sin(\lambda_{1}x_{0}),$ $x_{2}\cos(\lambda_{1}x_{0}),$ $x_{2}\sin(\lambda_{1}x_{0}))$ .
, 2,3 Twisted cone . $u:\Sigmaarrow S^{2+r}$
$u$
$d*du=-2\phi u$
. $\phi$ $\Sigma$ . $b$
$d*db=-2\phi b$
$M$ . $\beta=u*db-b*du$ 1
. , $M$
$v$ , $dv=\beta$ .
$f=v+tu:M\cross \mathrm{R}arrow \mathrm{R}^{3+r}$
3 austere . $v=0$ cone
, Twisted cone . conormal
special Lagrangian cone .
6
5 Generalised Bernstein Problem
Bernstein .$\cdot$ $\mathrm{R}^{n}$ ?
$n\leq 7$ (De Giorgi, Almgren, Simons) , $n>7$
(Bombieri-De Giorgi-Giusti).
Bernstein ffi (Jost-Xin (99,01)) $\Gamma_{F}=\{(x, \nabla F(x))\in \mathrm{R}^{n}\oplus$
$\mathrm{R}^{n}\}$ special Lagrangian, $\prime \mathrm{J}\backslash \#$ ,
$n$ ?
, special Lagrangian
torus fibration fiber \mbox{\boldmath $\delta$}‘‘‘ ,
.
Theorem 5.1 [4] $\Gamma_{F}$ \Leftrightarrow $\beta<\infty$
$\{\det(I+(\mathrm{H}\mathrm{e}\mathrm{s}\mathrm{s}(F))^{2})\}^{1/2}\leq\beta$
$G$ : $Marrow Gr^{+}(n, 2n)$ , La-




1. austere $n\geq 4$ . austere
, 2





2. special Lagrangian graph Gauss .
Gra.s smann $\mathrm{G}(n, 2n)$ ,
Lagrangian Grassmann . $\mathbb{C}^{3}=\mathrm{R}^{6}$ special
Lagrangiam graph Lewy I [5].
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